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1 

[|f*ai] S&3£&gA>*3 6 0nm-~5 5 0nmtf>& 
Eu2 + £JRSUtCa-Al-Si-0-N2l:**y 

5 50nm<7>3£HK:J>-y£\ 

b misZtiXfa&ZtlZZ bliZX") (3&&>mzt 

m-r&mm i x«2 izmeymsm. 
^■rtifrtzmamsim. 20 

[ft*JS6] f£fc»«#3 6 0nm~5 5 0nmtf>g 
Wzi>hmmi-<rtf&:. Eu2 + £RjSU:Ca-A 

1 -s i -o-NS^^-f hjj vfrt>%&mjm 

550niii(^itJioT. 

mm&im&mx'hh. ztsmib-t-hmm 
mftmm?x-*>&. zb*<mbt&mm6~-8<7) 

[0001] 40 
[0002] 

moKbm&ixMH-hzbx*). mm^vm 
bm&m&$m&h%x3mm%2tix^&. 
mn. mm?bixnmmz%%thu\im 
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W(Ce) JKiSlW^h^A-rA'S^A- 

t^satft < yag) zm^zmmtfrn 

m(YAG) mmzttmmmzmi-zz 
biz**). mm :: ?<m&&mizmmimfczti 
^tm&xit. mmf<m^mi. mm 
< yag) «j&»3*ut 
msizti. *<mcr>mimffl:iz<mzti&zb%< 
mm&%&ixmztL&. -et-c, ^>2®i 

[0003] 

[^B^Hf^Li o b-t&Wm] *^co0«co— 5 

mzm&ttzbxhk. tK, *%mmm 
\±. mMmmi^msmmm-zzbx&h. s 
*m&. mwmmxgmtzmmTn 
m$*m?zzb$:mb?&. t-r. *mmt>a 

#^&fB^^<oii^ii^ai.c:fe*5. But., 

Q^*ffl&zmmwcvmkimtti& zbx-s> 
?>. tti. immtmwxit. m^ti&mm (y 
ag) m>yt^*$:tt&zbi)^immifcx'$> 
zm&. %mm<ym3Zh&mxtz>zbX' 
$>&. mm?<^bm&<mb<vm<m 
wmmTM. -%<mm<omgm£mixM 
jtLiiv^f:Tj>&. mt>. -fcoym&zn&fcfttz 
\}-%.m<vit&m.t*tzi: mmmth'mm 
o, ftot. im&mm&tzm^xii, mmm 
mftmizmiit,tiz$m*mm2 

[0004] 

Onm-SSOnmcOKHtC&S^^^i:, Eu2 + 
i&ISSLZiCa-A 1 -S i -0-NjM-*S/-M 

[00051 ±!afj££±)h.<f . fttermee-tm: 

ZStmm^b. Eu2 + ?ri{jgLitCa-Al- 
S i-O-N&t^-f-f h5-f H*>A>^^|cfc?: 

il*. ifc. ±ia^««^3t*<i, ^36 0nm~5 
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3 

\,*mx-m& h. ^x. iMmm>mm.\t. a 

zomkeimwcsi. Ai.si.o, n*> 
mmm^tizmfa (yag> cjt«L 
xHsm^&mzvtffc* vm&tz - t arc* s t 

v^.£. Sot. i^n^b^^BKIIS^Stt^it 
6. 

[0006] 

[&BJ!?>Slfc^Ii] *0)f&ft»£* i 3 6 10 

0 n m~5 5 0 n nUOKHCfcS *><7)rt»'ffl^f>)h.& . A" 

m.z-t&zbmfstet>&. mM^msuzts^x 
a. ffi&rmefcnmmv:- ? mnzm> 

Mlfti o fc-f*Uf . ftXttfttfe 5 0 nm~5 5 0 
£fc:ff£ L<fcJ3BE»£A<4 5 0 nm-5 0 Onm«g 

mzg>&mm? £ffiv>s. mm (m&) <om 
[ooo7] mm?miimm¥fi£®fezti& 

it. HRsSfcl/CAlx Gay I ni - x- y N (OS 
XS1. 05YS1. 0SX+YS1) -ca^Jfl, Al 
N, GaN&tfl nNtfH\b«9>&27C^, AUGa 
i-,N t AU I111 -1 NWGa, I nt - * N 
(ELL£fc<>vco<x<l ) ovvb<9>£ 37n&£&£-f 30 
S. IHSWO-SSfctfoy (B) , *y>A (T 

i ) trcaaLTfcjiK, i*. mm (n> «-ast>y 

y (P) . hf(As), T>^£> (Sb) . h'X-7 

x ( b i > *rcwrcs %E*?«>$?iKMMHi 

[0008] mwmtm^-^mmtom.'n y- 

Si. Ge. Se. Te, C«S£ffiVv&£fc#-Ct=S. 
pW^WabLX. Mg. Zn. Be. Ca, Sr. B 40 

amzm^zttfx-zh. pmwm**-r 

& (MOCVD&) £9{3*\ ^{^H'SSSa^^a 
(MBES) . >s?4 YI&Ramk (HVPESO . 

j ox mtfif s i & . 

[0009] III^gft!fe»ft^*^««c«5r^$^ 
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4 

yrJT. *t*/k >-»J3>-. Kfl^yax IHt& 

i&. ux^^a. tflyy!;^, wt?/*v9 
%zzwimmbLxmT&z-i:wx'%&. 

SWaffi^fflffl-fSClt^lEtffSL^. ft. ±lB?63fc 

xi$m-t&zbffx'*&. 

[0010] Wi&bLXlt. Eu2 + JKSLfcCa 
-Al-Si-O-N&t^v-Mh^K (Ca-A 

l-Si-0-N:Eu2 + )*5fflV^ii^. 
ftftJi. ifige-:?H-;300nm£tf*f74 9 0nmfc: 
#U ^£tf-^^58 0nm-^7 0 0nm«SgH 

Liztf~>x. mmm : Hm(m^-9 

360nm-55 0nm«Ill:W) fci'JEfcg 

u lie^io^sft^Sr^tta. m:. »4 9o 

£ b . 1 1 Ij^m&ffc^a* 

&h<?>m%mz.<Tm-thzbifx'Zh. *ib 

^^;580nm-4^700nmt^St.<OTib , ). 
mWrh<rffi&®frt&z\b£.i*). MSSLW)"/* 

^m>xm^&(om^m<^tip%^iii,. *mi 
zeteimm&zmtinzit&zbizji^m;*: 
-^im&m^wm^yvth. ^x. is^m 
msmKmrnhzbizii*). $m&mm&m 
%&) i&ttS^hz.bimmThh. 
[ooii] *wmxm±i}7xtox\mmb hxm 

mt&Zb&TZ. \,Y?ti<Dffli<rii>0)i>m^hc:b& 

xni&.t¥£WLixm^&zbti t TZh. m*>. m^o 
wfokML Lxm^h z. b &X'%- . m&&&mm^ 

&%iti&. ®#ximmzm:ixm^&m&izi^ 
*cowmm20umaTizthz.bm&i\>\ $ 
t>izmi<&. zmm&z i otimWFb~r&. 
mi>m i < a, y-mm 5 u mwrb . 
tm^mi'bz^hzbizki). wm^frhvm* 
mmmu. ^mrnhzb^x-^h. 

[0012] ©ftXtt^flctJnlL-^^fta. 3tiSi 

mmifflzitxm^zbm&L\,\ wt 
mbhxm^f>tthz:bmtL\\ immotim 
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izmit<?>#mM^t>z.ki>T$h. mm. & 

ma. %m?iz&^miz}3^xmfc<7)m 

mm&izmitz>ztirx'$&. znm. mm 
Tx-mit&mfomzm^tK. «***HWbwi 
Ate, mm?£%?<m->xmfo(om 

ti<\i. mmTtymMtomzm-tiioizBfS. 

frh%zm%^Lm&im*zkhx-$h. 

i o o 1 3 ] ^yxv^mxmmm^mRizmrti 

i. mix. mxwmxto.*. mtimnxi£. 
wm>^zi.->x$k3mizi. mmmztihmM 

xftmmm^hz.ttzt*). m&?mtmm 

xz&. 

[0014] ^mmm±mmi:^titzib. mm 
&mmixmm$mzithz.ti>x-$z>. m 

(mtm^miimmixm^^tifix^ 
s. ziitzx*). mmTnittwmmtm^z 
x v4khK*mMmmx&kwm%z-t&x-% 

m-tmttzi.*). mmmtpt>mziizeim<m 
nmmsmmmtiitKh. mm^m:mz 



[0015] *mxmimm'fmipm^iii&. 

1*4. *LT. **iiHB«8*uWiai. mmizi. 

wm&2n%\>yttmziixmiiztizz.tt% 
io *. msmmtixu. iBaFmatha 

%h&m%)Mt>ixh. ft. «**«iKtSEi*£ 
[0016] JbJE<0± o fc. 9tXNc£ jeSBMHm«>6 

20 3t«^^cO-S««3K«£W^>®S-®iU. **** 

[0017] 

[Mi txrmwizMmmnmi*)mt,z 



cmmi ) mui^m^y-commxh^mmL 

30 EDlSSt®C*6. LEDlJiefe^)^tS:U 

i o<?«ia*^s*i&. ommmm 

480nmrfcOv S-lW^y ^fci&OjID-CftS. 



pfi!15 : p— GaN : Mg (0.3jum) 

mmi4 : soffit 

£?#PS : I no. l 5 Gao. a s N (3.5nm) 
J<'J7M '■ GaN (3.5nm) 

JHHttFfcAurHOllDSUft: 1-10 
nSJ113 : n-GaN:Si Hum) 

A.y7rll2 : A 1 N (lOnm) 

S«ll : ?7tJ7 (mum) 

[00 18]^y7T«12ttSffia<0¥#*SS^ IGaN. I nNtfOESL -jRWfcA 1 * Ga, N < 0 
StfSfcftfcfflV^fU HW^MOCVDi^fciO* <x<l, 0<y<K x+y= 1 ) X'$k$tl&um 
mi latttlSSilS. 3^0frtiA I NSr/<-y SflSft*fl:^* 3 l i S* (SeR) . S&fcttA 1 a Ga 
7rStLTfflV%fc*{. ;*l(C|BSS*l.4fcttC*<, ^50 b Ini-«-bN(0<a<l, 0<b<l, a + b 
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itiMizmRixm^t. ma 2 6 a, mm25t 



[0019] #^ftJUiS^tOMOC VD^t i 0® mU£ftK8ftJtt:.t J. 

iOJ&gSfc&Vvcfct Ty^r^Xtll ik Cu. Ag. Pt„ Ir, Pd, Rh. W, Mo, 

?A <TMG) . \-V**frTfr$.-- f TJ>. (TMA) ^ 2gJ3Lh«O^Jg*^S^2rfflV^TRStS2 

h +m vv*jh. < tm 1 > t mmmizwk 6 *»*ts i t t/c# & . 

Silfca^fc^UTJItfWIRfcS*, fcoT0ra<O [0024] MM? 1 OttU - K7I/-A 3 OfcWt 

mmi&ffliz.ti\m&Zti&i><o-Cli%< . 10 *. }£f#J2 oux#*£4MM>>t>lcM*7 -i ?-t L 

[0020] n?57Fll 3«l5Bt® 1 4iSOffiS^ HiCfcfcJ: O^^^f 1 O^^O^Mfctf 

? Hfciftftft . JKXSoffitfc LTIi. IBM 14 [0025]* *7W3 3KUft%Nc3 6 

thztl>x-*&.*iz.m* : f-io*t>y7&33 

[0021]f63£®14i:pg!15fc«D|aJr77'*i/ 20 fc-7>>y h-fSiit^K^? 1 OCD^ffit«3K«c36* 

AlxGay Ini -x-y N (0SXS1. 0SYS «c3 6Sr^t»X^x@S&t:T-f yTt&ZblZt*). 

3t^l4^*fcaAS*lfc« ; ?* t piS«15Kj6iW- fBtH^l 0i*v7#3 3UH*.-Xh*m^X'?</ 

&wtn&tin>bTg>t. pmi 5tmmi m yh-tt. wtmm<?mmmtLx\±. uaT-r 

3yf ? bSfc«RJ3t». [0026] mm®** 3fc3E***OT 

[0022] n*«19ttAli:V<02S?«fc3*U l*5r<, %3^1 O^ffi, XfclfBI^HFl OOglli 

P as 1 5 jmui pss 1 5 , mm 1 4 . & 30 ma trm3 3<mm\zwm®mfrb%&m*Wiyt 

vn®m\ 3<ry^*^>&y?\z.s.*)vm.. mmz mkhwult tnx»3 6t±* Eu* + m 

i^nSSl 3±lzffi£.Ztl&. S3ttt«Sil 7I1M SUrCa-A 1 - S i -0-N&*3r>~M F 

->t«s$*u. . P iESi8 i>±tntjmxm^ii <jw>J: 3 trial! ut. t-r , ajf&gtf**: lt& 

a»t±OjS3tttSei7^)±fc0«§^5. g&fciKCaCOa, A 1 2 O3 . S i O2 ) „ A 1 

[0023]%*S14tSSl lfcWS, XUS«1 ^T. ArgfflSTF. 1 6 OCC-l 800^21^3 

i<ommm&2tvz\,mizmmmvz>zbi> m. %m, m&tzztizi mm 

ill. @3aVB4Ji. SI*S*'<ix.l»%M5S : f 1 00 [0027] m.cr)SiolzmLLfz$m*3 6t:2.m 

RVl 0l&Zti?itfpLt:i>toX'$>&. iSBE^ vSIBit*St3-frS. S3K»365:*lil[ 

1 0 O&tfl 0 1 iz&^xmM? 1 0 fcH-OWffc $1i:^StJJ: LTx^vfflBgSrfflt^s C*itlR>6 
\m-rt&*TZttlX$>&. fBHFPl 0 0-CUKttS S*l*«tTI4&< . v"J 3 VffiSg, «S^S§. Xtt# 

2 5«B«l£114«»TW»*S*i«. 01 5X*tf«WSc«fltfflV^4il:*fC**. 
•C«iR»S26*''a«l 10JJHWWIWftftS*i*v* IWW4. ffit*3 6 *Sit«®Bi3 5rtlc-|lic*St 



9 

cnw^hmmwmmm «>tu3 3mzm$& 

[0028] mm&3 5 iz, m&w/. mw* 
y. mfc?>?)K scn^-*^ mmm. 

4c:j;0. mm®m35%mt&ztt>?$z>. m 
z-omsm* vTU3 3Wzmm3b*%x$ 

^xi>. imftmmsizm&m&tmtzm 
wj> 5 owz&uxm&3 enmmszmm 

V&ZttfX'$Z><, 

[0029] mm?! oopssii smnmk 1 9 

3\mf30\zy4^i£>T4>7%ilh* *<m. % 

>r *4 o . 4 m^^mm^im±\y^y 5 o 

[0030] Ml/y>5 Ofct i^m&<^P£^B 

tttsrtwi*^ ^±wjy5o<mmmmt 

TSQM" § £ £ <fc »?SihUx> 5 0 (ZPyXm^H 

»&fclRM\ S±u> ? y5 0^S3eft3 6^lt$ 

ft*?! 0^c03t^^^^«^fc^n= 
l o^m®X^W^(cfe^T^^^^^ 

2&±*mix$l±wjy5 0iz&iitzzbtf?Z 
zmx'hi. 

[0031] Obo i 3 WJMSSftfc L E D 1 ft* . « 
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1 0 

xmmmtiz. ^m^m^tifz^ttmm 
? i o amm^y^ t m&z tixmmzti, * 

[0032] LED 1 vmrfimt IX. SVUZWfctZ 

mt.%m3 6mtmftmixmzti, le 
Dicrm&(omm&zttfx+$&. as 
izKtmmmb) . *mmmb) t l e d nc 

[0033] jbajBes^iofchiT, ftfl****? 
mi<\±. m^3 6^mmitzm. «*s*«r^ 

[00 34] LEDitfcvvt. HesnTidfc. «* 

B35M»T*i:kfer**. H6(a)tt. IBt*^ 
lOcoS««^^^3^^3 7T^^0fl|T^ , }. R 

i37^awc^i». ®6(h)mmzxinf. m 
m*i o&mfrmmtzm$ti$>mmm3 6 

^fc*3 6^ISt$^3BiStttr« (Hitf. x 

sws/hk. way®®, mmm. x&#?m) 

30 mmti®t,zmm?iomm*T4 vTtzz 
btz£*). mm3immhZLttfx*h. * 

fc. ^^3 6Sr^$«:*®J§tt»fi?rffl^^XA- 

[0035]»)ttMi37*. Eu2 + £|KSU:Ca 
—A 1 — S i -0-N*t*>rM h^>f YtoilJXto 

40 ^^txs(c^v>T. mLtiz&m&mm&Litz 
9l mmmzmvtm%#yzzwmi. *ix& 

4*j6feafflt**. sfefctt. mm-ji ozmii 

mizmtim*mbxt>3:\>\ me 
(bxo^ztt. mm. mmmmzmuzmtti 

50 ?iotm%tfyxt£mtmm^xmixi>}: 
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1 1 

[00363 LEDlfciJWC. ffifcMTt LT7"W~ 

flftS*. H7tt. v^yh';-K3 0co^v7^ 

3 3«W«*HT**. *e*?6 0fct 02fc^L 

timm? io*mmi7. iswi9*mix 

y y vT* yrm^J 3 >W8L1 0Jt£B£ 
lizi><r)Th&. ^U3yaW70^pjB«Wc«J** 
S^10^)pMGaNrjy^^hgl5*%^m®7 10 

y3y*R70fcpSiGaN3y^hJil5l:«)BW: 
3/ »J 3 >«£7 0 <D niHMCftlfcKS? 1 OcOnMG 

aN^wMi 3mmm7 2 ^ixJtKit 

4. ^^O^gmSll7 2£7)tt1SK^U3yS«70fcn 

Al*44fc # *«v^ifc35(S-C64. ^y3>«E70 20 
*)pmm\iV4 *4 1 Ic J: 9 U - K 7 l^-A 3 1 left 
KM. 

3 3a8t%N4W3 5«««U»jfcfl«5 OfcftXHc 
3 6***£*TfclV\ H8fc*3*i*.fc5 
WHam OOSHSMd 1 d&«*13 8 £ 
»»4 - t t>XZ & . 08 (a)fcL ^t3»>#£3bfc 30 
fffl3 8"Ca30rc*9. BBWHL WBLtmam 

8(b)*M»fcJ;Wf. WI^6 0OW^&ttW 

h . 08 (a) »lKb)<9SH£*l| 3 8 14. ±EOffiK 

WWW-*;:*:*?**. 

[0038] mm2)mm^m<mm!m 

»**. LED2bmmitmiz&memt* 
u ma* mmtm&MxwRiaL mm 

t&zitfxzh. mm? 1 0 \sm s 0 (z^-^ 

h*fcfljvvtffl£3;h.4. 74+4 02KMlli*tf* 
*1 0^>*«fttfflK80iCffit4>*UtWi8 lft^8 

m^tihwmxh^x, zmummiiztix^ 

[0 0 3 9]»R80aif«aHS9 0-C»*3*l**'y 50 
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0. 7^4O3StX4l3!fWjtl/^>8 5t:J:0«IS 

ajto±awiK**ifcLED2m io«> 

^36fcM8*itiiaB»8*i«. Mp«««fe 

^*3 6^fi^il-r^±^>?y8 5 

Ml*. 

[0 04 0] H90«frCtiL ffi^Ii*^&6MiL 
i^>8 5£. 3HE8 0fcHH«9 0fcfci *)m$ti 

vymMzmt&mt u*. 0 1 o<ox 3 

fc, %3^T10c^^^««c^li3&^=5:Sl3 9 

*io*^ybLfcft. aw, x^y^yy/. it 
f£3^^^*C&3£fcl 3 9 «Bft« . mm 
JJW±l/^>8 5fcH»sWS«6fc:±9 

MBfi«iSH»3 6 fci 9fefi»3MXai0ll 

tot, LED2<WBKfiW»S*i*. £ 
fc* ffil^3 6Sr^W«l3{>^3l^S^Wl8 6tJ: 
OWrfU Sm3 60«»ra&ft*. 
[0041] jBIMlOLEDltfMl^fcHIBfc. 

09fOLED2^±P> ? y6 5, &tffc01O<9LE 

v>3<m^m9mmmmm86iz. m 

[0042309 tOLED2 (Ci>V^T . KWE9 0 fc* 

7^LED4$:ai lfc»t # L E D 2 fc PI-c^SW 
!4H-«)ff9*fi-LT**. LED4c7)|fih^W87(i 

^ io^a«8 0fc:^yM,fcak. watf5»«fcar* 

10<9LED3£iilvT\ 01 1 (C^fJ: 3«cE»R9 

0t«L>£:lK(^v7SLED5) 

tr#l»o ^*188<iLED3c0^t*l39i:^ 

«c««"ftii:*frS. XSHHBI89bLED 

3c05^ittfflfl§«8 6 tH«fc:»JiW&r tifiT* 

t. 

[0 04 3]±l2f-^r^LED2-5(^^T. 06 

o^t*i 3 8 ^Mcix i o 
iztifivzh. ±tz. m&<n7\''r-94?'»jx* 
-mm^om^hLt^x^h. z.ti^^z 
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13 

ED3. 5£fctvti4. 3b£ftJ13 9. 88*mt& 

too44] (mm3)mi3\i.*mmnm 
mh&mMLED6mmmz**>&. mm 
0LED 1 bfh-mttmfwmwtiT*0& 

mi i immmm 1 2«Bts*ro*. 

ftll 1 214. «»3 6t*«rr&XiW34BM»6 
=Sr9. millK&titlZbtMJS&lti:. xtf 10 
*V®]£<Ofi!s. s/ynXHB. ^^fl^03fc^itt^ 
fttJflV^fcit**. SbBWIl 1 2«>»B5S 

SMBBLTfeiK *L &ft*££tf£l 1 0*>£W 

1 lO*3BB«BMW:J:9«tU S6fc. SbfcftS 

1 2<«l3B(*:WR3*iT»ft 

aft»<«bW(«$W. &IM1 1 O^OWl 1 
1 WHW*1 1 2MB«ftb9fc* *Bm OR 
VBMM1 1 0 *S)I^*^3I63^*IW:J: 9ft± 
LXi>£\<\ ifc. HltM^^W^x^v^ 
£fct>T£l>o *co*§£t;:<4. raMt®as*«Mtf 

£<0*§&£<4. ^Mf®9Mfcf 1 1 2$: 

[0 0 4 63 (SaiW4)Hl4tt.*«W^«M 
WT&M^^Tfc&o 11 4 { a ) (4. 
7tHH«iJ:9WtBr»9. B14 (b)fctfcWi 

(8H£»W) J:9W:HTM. i«t»7tt/w 

[00473M^^7*4^^LED115. mm 

120. wumi2iif>t>>mztih. ledi 15 40 

OWWWtai 5fc*U:. LED 1 1 5(4. *m 

[0048] LED115J4. *3HK1 20O3HIAffi 
1 2 3 ttmth X 1 mWZtll . ffiffiStl* LED 

1 1 5<mt8£mzt&*\ *sa»rctt. 

iS»!?)LED 1 1 5£fflVtf:#. ffi<0*4 7 {«tf.tf 
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[0049] sxski 2oi4. «aBK«m*»^* 

0. 3(WAB12 3ftOTBB512 5«r«i4. *3Sfc 
4. »3Wl20fcjHdHlrt««ikbr* 

tf . m*ju 2 3ftWH5»i 2 smm&am 
wmizmmzmM&btizbtf-czz. mm 

JBftLTfc JtK #RMWi. LED 1 1 5fr«fiV>» 
«ttt«Kfc»*U LEDI 15*»«?^t* 
oTfo^^mWXiiSm^^ <« J; 
&tt£tmtl*\ i*lfcJ:0. LED 11 5**^ 

*>#U *<0tt& LE D 1 1 5^6af^ftR£ftb 

[ 0 0 5 0 ] 4cSetmni. HI®Sr3$£A®12 3 2: 

*K1 2 0««^H«d* LT^W*i«^fla:t: 
LED 1 1 5£KML. 38»«)ffi^^*<«»A*ff 

So 

[0051]fl»Ml21tt. «JH*3 6aWHttt 
Kl 2 0C0^t®l 2 5*K9W-&J:dt3g*StL&. 

>«»tft^r . mm. # u 

-h«W*HV^^kfc«*.«l»36W4. E 

u 2 + SrEfiSL^C a~A 1 -S i -0-N*#*5/* 

fc. xttun^i. wtf-^v. 

«M«t14. ««1 2 5^i«& 
W&i 3 (cttXIHI 1 2 1 HKIW, 1 2 

5k®l»5feHc«l 2 1 k^^msCI4^B8=5:»^ 

m&Ml 2 lic»fS«lr***Tft«Etfifdifc# 

^*1121hBa(^3tfel20H 

Kftf^y. mtftv. Sftfyfft's DMtr/u5- 
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#&zbi>x$&. 

too523 &knxom&ztirzmwm7X'&, 
led 1 1 sphitrntuMm. Z-? . mxm 
i23£*)mmii2 0'^$A$tiz. tlx. mm 

mztifzftcry-m. mm 1 2 1 fi<7m&3 e 

b. mm^mmm^m^^mtm^tt 
zztizw, 1 2 i±mx 0 &mmwt 
tfmztiz>ctt%&. %mmi 2 uzmmiz 10 

[00 53]^*«121^t. t»(Eu 
2 + ZmitzC a~A 1 - S i -0-N&t*>-M 

x-zz. w*>. m<mttf?zmmi2onm 
mi 2 stzmizmttz. mtfyztmm 
2 0 1 *mmmfr^hmmx*mix *> x 

7 4frj>) *m<?)mzmtz>z:ti>-c%z>. 20 
mm 1 2 0 fcaa**»tt3« -t^o. 
jii 21 mm\2 

W9.«*fMll21*»LT«>JtV\ LED 

fi»»46fe5S^*««3«ifc^4. L 
EDI lSteJnit. ifLfclSSr&SHaOtoLED^ 

&z.t\z£*), m&cmE. m*h^oz.ttfX' 

[00543 (mm5)mie\ f z,±mmtm 
m^m-^mmixtmrnrmt^ ®# 

mSX'\t, LED115fc.^S120<^)3^Affi 

1 2 3 tm^aami 2 im&tiz. m&M 
12 m. mmwtm7 tzm&m&M 121m 
mmzhh . m&m 1 2 7 **%k 1 2 oco^ 

A® 1 2 3 c«tcmsC*i3^jiftOl$:i£tt"C t> J: 

Mi«3M7*Wtei: FWC** . 40 
[00553 &k<n X 0 m&Ztlfi:ffiW(MSX'&. 

led 1 1 5^mztifzn^<ry~%tt, mm 
1 2 7 ftcmm 3 6 twBs*ir*«8«s*ifi . & 
frm%mztitz%t, mmz^mm^tA 
\**&thmetsiu tix. mxmi23xm 
mi 20 i*v*a**i* o mm 1 2 0 « * attoe 

It. mmzMM 1 2 5 * 0 tt» 
[00563 (WI«6)Hl7tt, feS*7***l 50 
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3 0 *ffl^fcMHIM9 fc*^. ffl»7 * W 1 3 0 

i«ss»^« m 3 5. mm 1 3 7 

LT*0Sffl*«t&. M 3 5 

li. aSBWHII»&»6S:&My-h 1 3 2*>frW:. 

1 3 1 zm uriwM . mm 1 3 1 

fcL H3£ft3 6£. x#*>«. S/i;3y«». Xtt 

->-h 1 3 2<7>##(C{iPETSrfflV^ 9B»M1 3 
l^ffitcii«IS^D!Ifi^^t5Ci:^^Lv\ fe£ 
«S^bl3 5<0±ii («**■! 3 l^ffi) fc.ft 
mi/-h 1 3 5±fcM3*l*;m$i:4>frt** 

*< u mmizh^xtziwT&ztmkt&t: 
ffymm^mmmmmz-tmtiw m 

&zs-hl 3 5 tmfflM 1 3 7 i:«^itU * 
[00573 1 3 7HX^^WOtChh. 

twx,. >s»a>wm<n*m<mM:®miz£ 
mm® 1 3 7 & . mmm 1 

3 7ioTffiWiratM 1 3 9m&zti. mmm 1 3 

7Tffi3&^£«^lh^±$it^. Mltl 1 3 9<m 

mmm^fitaw ledi 1 53&w«LrBB5 

S»1139fc»«ii:<»«i. 
[00583 LEDI 15iMS3ai7-f^l30^H 

Wiznmhm\zm^h. ledi 1 5^«m 
7 * 1 3 o&Tffitzmtz>mizmt&z.t 
tss. -^^-wi, sanni«ci4Rif«i3 9%a 

J^hcOi:3(c|i^n^M4Jb^9^it§3fe 
^JMWWIiHT^IO'Cft*. d^f, LED115*> 
^^t^3i^l 1 3 7om®»«IA«*L. 
-M3 5B^)I(i:I) J:9«98J5ii4. 
^-^ii. ^ftll31$:®St^ mm36iz 

xmmmtii. M^mm^tifzittm^ 
seizxmmmzm^fttm&ztizzitizx 
0. ix^mm^mm^-hi 3 5o±® 

[00593 ti. LEDI 15hP«^^^)LE 
Difflv^dfcfcJiO. fiWJRft&fift*^** 
£««Ii:tfT'#&. LEDllSfcJPiT. ^ 
=h.k»Sr&»3iaW<0LED*«V^ifci-C#. 

^LED^amwtww-^ifcfcJ: 1 ). ^fe^ 

«E. 8K*^4dc:fc3^&. tit* ®*%&m 

[00 6 03 OatH7)Bl8«4, ^•yr^-fr^) 
LED14 0*ftLfc»PM. JLiSaB«^««S 

Mb n-commn-nmzttixwmwrm 
+h. LEDi40ii. mmtizm&LEDi 15 
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jBMIBBjK**** v 71 4 5 «M* ZtlZ&*) * . 

«KS*l&. 7714 5*4. »E»3 6***t& [0 064]H21fcwS*lM)fcL 7?*>X*47 

«B«HBB*^77«fc«aL. ififcttihl^ <0*B6»l 70?**. JBHHI1 7 0tt. SBES^ 

50t»«ikfcJ:9««t*^k3& c TS*. *fc. 10. «KK17 1. atf#«B8t^v^MA* 

ajhi^SOttfftLfcSL Ii^fc49i«r6 gftl72£fi§;t&, IH5K17 114. ttJW^x (E 

£*:{>?£&. ^7ri4 5«mi:Lm *HSfe u2 + fcggLfcCa-A 1 ~S i -O-N***^* 

B» ^»;x^i/y^fe«^itt^flg^^ffiv^v:i: *>? 4 o£«§&?tt. JBHffl OfrMBttLfcfttt. m 
S&. **y71 4 5WWtf-^y. BftWy. fifc 10 SI 7 lrt?WHM««MS*u IKfflllSit* 

*y*;k «fc7*$-*Jk f*>B*>J v*fc^L^«««171^WBI17 2Jt9» 

[ 0 0 6 1 ] c<ni d fcfcjfc&flfcLE D 140m ft Mi*:: tttth. 

m^?\01)>h&ft$ilfz%V>--ffi}. **vT14 [0 06 5]12 2£*£*l*<7)<4. TQ-J^9fA 

5«l*«Bfc. 9t^3 6W:Dtt«HftML*. rtf»Biaai80r*&. 3Biaai80tt. led 

m*mmmziv£%t%m3 6i f zm$ix%fr~> i isftwaHsi si RWEismLE 

mfrwmm<mm&mzti$> . i . *san»tii. 1 8 1 mhwt?* < e u 

C0062] (SOI«8)H19Hi24«D«HJ«WS 2 + ^ggtfcCa-A 1 -S i -0-N»*#5^>f 

ut. ht. *»>«i£3hbwv^»bb 20 h?j y#?x) izx nmxfc. mmi 8 1 *m 

tl. ±^^{^^1*^^11--^)^^^ »tt*ffl (Wifcf. T^UtMBB) £4 9#*U LE 

*<oi4. mfirmwrnmsopb^x. mm i-s 1-0-^**5^74^0*) 

* 1 0 1 . Wt$y* 1 5 K mm 1 5 2^«8&« «R*LT i J: V> # fctttK 1 8 1 <r>-m 1 8 2KKBft 

mm^i ofcii. tHMi 5 2^Lrm 3*i?v>*. «u«f . s^-w^^p^i*^ 

a&Wfc»3ti&. SBber^Xl 5114. Eu2 + *m *7*-f*;:*:*fcJ:9. Mffi*!UI£i&1\ <r<D4 

LfcC a- A 1-Si ~0~N&**>-M f^f Htf 5fc«*Stofc»l9Ml 80?(4. LED 1 1 5aM> 

7X£l^-f4d^ +2*^fc^Lfcfc*>?* ^3ii3t^4M»S181(S»5. Rlt®18 2(cJ: 

*. ^3^11 5 om mm?fr^mztit:%ir vm^hiztizx vmvmizmztih. sat 

mjfyx 1 5 l «GBrf *B* ^^)-«49Bft*(all 30 m 8 1 flfcfcWCLED 1 1 5<03fo^t4«^i 

mzhz. sbfem ^ *m &t//xi4 *, 

3HOBH**«*CfeJ:^. [0 06 6]H2 3fcw&h.*4)tiU «B»191. / 

[0 0 6 3]B2 0fc3fc3il&<^ «3BET^r<We U77B192. Htf/U y7»fcrt*S*l*LED 

wmieox'h~>T. m^vrmhEDiei (h*l*^) *»6«*s*i4ji«ffi9or*ft. » 

fc. WfcD»Jfemi6 3. 2«f«Wl6 5^B «»191tt, 9a»3 6*««$*tr^yn«Bt 

Wlft3*l&,#LED16 1l4.fflR164fc'7'>y BKRfcjBX. imit:mfeh$>* LED(4. #M 

hZtl&. #LED 1 6 lfctt. »W1 6 5 t^tf LEDftV«ffiRLED^>2WltfflV^. #LEDI4 

HW4±e«3iar^xi 5 1 fc«--c*&. msmi d^^^^ii LED<^i4^ES»i 9 ico 

6 0tlt #LED161^*asSiin*«3t#7 fflHWiilWSM. fiO^. ^P191t4* 
X 1 6 3 -e^)-S<4^*«iR$iir «5k Wfe^LE DW8M«ftt 

ft^^^tiS, 3fi^5iWSSIl8*ifc3l6fc. (4. LED^co-^i4. ^S«0^*(^g^$ 

xta^^LED^^^3*iT»BS«Sit tu <• LT. 3H»4*«3»3ft^fc«fiS»Sti'f 

LED161W4. »S3 6 0-5 5 0nmO^H ^Zhttbm&LXfflMl9immfrt>1iai 

<?m:m^m:h<»m^tih* mm. mm 9. 9 um&cfmti. 

480nm<7)f-/rmLED^m^^t\>ZX^. 6fe «itf. *LED*3S2fc*flfL. *ftfcafi*3ffi«£ 
EDfcfflv^fcfcr**. B*»SI«»fc: 50 EDco^TSili4 ( rtit^iil»iOTi4^\ 



[00671024 *¥Wm*fto Z t iJ*~C$ 
&T4ZrU4 2 00tf*%tll o S24(a)&f 

tm 2oo^^8?2 1 §<?mm2 1 lffli 1 }^ 

fa/W2ooii ft*c$2io. led 2 2 
0. m230frt>m®fl&tih. m®2\o\m 

mm2 1 smti&tix^h. wmm2 1 5^ n 

(Eu2 + Zffi&ltzCa-Al -Si-O-N 

Zt>t,Z. M2 5 X l Izm^ 2 1 0 

&til£ol,z1!$£fcfft2 1 5£B&t&Z.bi>T%&. 
LED220mm<?mt£t&LEDX'hZ>. 

[0068] farW200tii &3fcftl2i5 

&*nmmzmzti&mm2 1 

ti&m. m&m 1 sm^xmmztityt, 

%\ / ^tm£ztifzt><7)'cbz>. not, ^s#^ 
^m&&j i mzti&. zmtvmm 1 1 

tc. «*H2 1 *mm%mnz 
tor. «a<o*¥, a»«D»feFc 

[0069] (%II0|9)B2 6& HifcfllOLED 
1 <HT. r W— LEDj fcvvj. ) iiRGB^LE 

Ht**. ^§SS2 1 0&7/i^5-<9LEDr *x 

rwws^r* 3*3^*12 1 om 

mme>mm ami. mm 1 xm. rg 

B<^#LEDfcW-LEDfcfcJ;9JM&h,&LEDa 
^*yh212^-7h'j7^X^iiE$^ 0 LEDx 
~y h 2 1 2rt^)*LED«»4ffiiEtaB{r* 6t 

<or&&. 

[00 7 03 HT. H2 7*#«Lft* t fe«^«21 
0««SiSEfe:o^rRBW"&. A*»2 2 0±9A* 
3WMr-^liB«T-^B»fa2 3 0lc-aS« 40 
««P»24 0(£ttHSt4iv^-ya 

h 2 1 2adflmtM?*IMM**aft 
1"*. «-LEDa^^h2 01^tSit^j5t3t^ 

atfft«cjfl«rs*i. tor. m»25 0£m%m 
mm%mmv&z±vm$ti&. ^mm 

lOfcfe^rtt. RGB<0&LED&tfW-LEDfc£ 
ffl^^rLED^-yhfcL^ W-LED^ 
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EDib&T) XttHfe (W-LEDtflRT) fciOfiES 
*/?a<r)LEDT4*TU4mzfflmx 

[0071] (SBtHlO)H2 8tt^7 , aLED2 

■3 0 08*5*30 2£«jL IB?S3 0 2fcli*? 
7aLED2#^hU v^X«fciaiSit&. 
3 0 1 fcM*T**. **&3 0 2 fzttSK UtV*ffft 
aHK>^<-3fi«»6*i&. #LED3l«W¥atJ: 

LED2^m^ttJ:«9 

±« aft*«84. *-*mkti z 
fcjto»6s*iraBi8ii4. *>^xj«a»o^ 

-t JBV* i fc J: 0 afiM&rttB-Mfc * & £ fc 
ir#&. #LED2A,^0«W)flaW4#LED2*lfe 
^XttlBlWWHW* - £ £.1: 9fr«i* . SWW 
fcg^&^fcli. LED2*»*!)IK:4»K 

*a^«c4s^ri*tffltii< i o\z#m-hzbnz£ 

LrP3BfcLED3Mai$fcfea^3 0 2 
fc^ik^S*. jj^W*«co^r*»L 
EDWHcfrdifcfcrS*. 
[00721 ^7aLED2tvK»;y^X«fcfflV^ 
rjl«*»lW-5Cfct:19. ^^tCIot-i 

[0073] d^^ii. JSJMH^SIIlra^tfS 

momrmitf. mmtmizmxz&m 
x^mmm z (m^^tfit . 

1 0 0 7 4 ] HT\ 

do) i3fa%3^m y - k 7 wA«cs*t Mi 
mtfmm&vTmzmztix^z>, ztzm 

(11) l5^3fe^TO. U-A t»tt feii 

(12) Mfs&^m - K7 i/«Ac»(t 
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(20) 



(2D mmmwmx.£mzh.w&m 

Mo 

(22) luE%3^TOS«^l(t^>^^-yrS(c 

oo) mmm*%^zmffigmmfrt> 

(31) HU^^3^^^^^^B«S5t^S^^^ 

(32) iwaje^^ar&flbewi^. msb*^ 

*4fcSBQWI». 

(33) ffimmfrh%&8MM#. wmtm 
2)\zmm$mL« 

(4 0) mmm=! i <om^m(izmwmi^ 
hi. z. t zmti-mm3izmcr>$mm. 

(41) mKmi^mmm^zmtimi 

**l#IWt^*irv^. (4 0) t: 

(42) mzmM^m&mtzmmmth 

(43) m^mitmmM^^.wmm. 

V*. (4 2) ££Rtt%IS9L 

(5 0) flEJBBKO^^ 

ztzmttmm3izm<omm. 

(51) «ffi»^?<Wl^ 

(5 2) mmRvmm^tmmzzMz 

fll/CBB*u «E9tXWI». f^^ftfBSi 1 
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Sr«Bi:-r-& ( 5 0 ) Xli ( 5 1 ) taittMtXm. 

(5 3) ^AS&^^ffilr^^^^^tc: 

faixmzti. msmmu. mmm^mm 
mmzmmtih, ztzmtth (so) m 
(5i)izmmmw. 

(54) m&mtm^mmizmmm 
mt>%imzt>t,zffiit>ti&. zbtmtbti 
(53) tzmemm. 
io (6 0) msmmmuimmm^mm^ 
mm^x-hi. ztzmttz (io)-u 

2) . (20)-(23) . <30)M33) , (4 
0) - (4 3 ) , ( 5 0 ) - ( 54 ) WtfhM: 



(Hi i *m<^<vmwmmLE d i £*ct0 

[H2] Ht<LEDlfcra$il*WI£SHF10^K 
•BBS?**. 
20 [033 Hfc<K»^t*CT<OBTt«i*«W)» 
1 0 0 <9mKnB?&6 • 

ci4 3 ni<mm%mwmmm&zm^ 
mz.aiQf&a& i o i mtmmtc&i. 

me 3 mmmmommm3 7m^tvt:m 
[H7]5atHi^>LEDifc*jv^rri/^--^r- 

30 

iizn^xmmmommsso^mim^^t 
rnxhi* 

im9]*mmvmmxhz>^y7mLEn2z 
K-mxh&. 

[0103 l^t<^v7MLED3^t0f*S. 
[Hill Ht<f"y5«LED4tjRtHrM. 
[0123 Bt<*y:«LED5Sw*WC»*. 
[0133 *^^cOmft^*C$»^^lfflLE D 6 £ 
40 StBC* 4. 

[0143 *^om^te^rfci.M^M7^^t 

[0151 mmM7i,zm^tihLET>ii5(om 
mmxhh. 

[0i 6i mmmmm8*mmxh$>. 

[0173 *^OifeO|HS^t'$)l>fe^7 * 1 

3 o fcfflv^BDHtai 9 zmrnxbi . 

[01 83 *^OffiO||ttWt'fc-&^-V7TlLED 
14 0***®?**. 

50 ^^J^^^^oiiii^t^i.m^^rio^ 
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u&nmn 3 4 5 **** 

LED. & SSt® LE 3 ^ 7 37 38 39***® 



[01 51 
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F?-A(##) 4H001 CA07 CC14 XA07 XA08 XA13 
XA14 XA20 XB31 YA63 
5F041 M07 Mil AA12 CA40 DA26 
DA36 DA42 DA43 DA58 EE25 
FF01 FF11 



